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A test of eleltrrza’ resistrecty At 2K e
used a5 2 quality contro} procedure during cat'e
farricatior. 1t nas beem foun2 'nal the farel
subcable must be anrnealed at 60D9F far 2 wg,rs
t0 recover the origina! low electrical res-stliv-
1ty of tne stabilizing copper. This procedure
goes not affect the Superconduclor. Forming the
second subcable and final conduttor resael’.. in
only a fyrther 108 ncrease in the resic.ivity.

Ac losses nave bDeen measyred as a fallian
of frequenzy and cable geometry to define the
separatle comitidutiony Jue 1o Superionducior
hysteresis, .0upling currcnis, angd copper eady
Currents._  Witn solgeres first subcable the
Yosses are approximately equal to those zal-,.-
lated 1n the origina’l 30.M! system proposal.
h1th nonsoidered cadle, the (ontaz? retrglarse
beteeen the Lopher wi-ee 18 s 0aaRt 20 rPed e
the 2,77 im; Anf el?s Iurvent Tosses by 1 fant
of tar . wrth Nz JetleriatTe effect on condL tne
et e erveetale cat e foe stat:lity. Furthes, the contact resi<lance be-
. 3?';}“fi.fl'“5“°"t ca ' tween first cubcidles is la-ge 2nough that thes

SRR AR need not be insu'ated before the second sudlalles
are farmed Leaving the first subcatles hare
redlzes £0st, 1ncreasey stabk:lity, ang salves 2
nuthes of prablemc related 1o current Shgring
detween 1Ny, laten strands 1n 3 casle. " The
present fes:3r 2°'s for each of tne 1 secor:
SB2ahies D have 3 separate power leal €rpm tre
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poss'tie to uue dhorl lemgths of superconductor
coid-welded together, gnd even & complate brear
in the superconductor can De tolerated.

Accaptance tests have been performed on 64
samples of superconducting Compotite Core wire,
drawn from 90K of the wire Order. All samples
met the specified current CI'-y‘ng performance of
MOAat 4.2, 3T and Y 5 0712 cem, The
dverage performance wai 20K higher,

MECHANICAL TESTING PROGRAV

The deha;ior of the conductar for transserse
compressian iy nonlinear, The apparent modul,s
of elasticity in the expected 30-M] ioad range is
19 002 va 9 00 psi. Thiy low moduluy 'S appir-
ently l8.5ud Ly the fonductae taking the 1nad by
gtz bending 0f Lhe numergus Short arche:. in
the airas arl Luhiatler thal rema: 'm the caLl'e
Afler Tt cnatigr, Mechaning! hygyteresig ¢
ary, w'!l be mitnen design vty The low wode-
Tus cautes ng unutya! problems in co:l design,
althougn 11 dnes produtce larger shinlute values
of Zond, tar dosplarement than previngsiy antif-
p1ten.
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repremnlong rftering deJreen A RaTdne., A
cylic stry'n amplitude of 0.25%, which 13 sSev-
era’ time. the design anplitude in the 3N-¥0
ot metennaey taoses any effert. At (E
rytTul th v T 0ty cnange 1 Tess thar By o
"' cas-—t . 1actading A deat-sofl, unvoldere

N RIS AR SR vers=s 1o N o1g linear,
pemTrtling esirgonlation tn higher N,

Lis.. At NBD, mochup covl se-tions at d Kk are
tal v-led tLocompressive cyclic loads 1n exiwmss
of thase predizted for Lhe 30-MJ operaiion, for
p - 1% cycles. So far, a section of the
or'gi1nal conductor-corl configuration has with-
st00a 136 cycles between 1000 and 1500 ps» with
n. Jejrajalion of the intesstrand insulation or
of tne fiber-g'1ss/ epoxy structure. A similar
test s underway at the Universitly of Wisconsin,
Jring a shightly differunt sample configuratinn,
Tn-y teyt wtll o acrumagizte 107 cycles at 77 k.

COIL DESIGN AWD CONETRUZYION

Four responses were received to the RFS *o:r
des: 30 and construction of the 32.%5 ¢ nerisr.
ducting coil, which would 1nclude procirevert of
the conductor. Pnase ! of the contract has besr
Ssavded 1o General Atss.: Company of Sar Diey-,
€A, The result of Phase T wil) be an enginperins
design, including working drrwings, materis®
specifizations, and Qual-ty caontrp} plars.  Bnase
Il can alye be awarded to il the apt-or <*

DEwAR

A preliminary 1nguiry to locate men,fa-t r-
€rs who gre interested 'n fabricating the 137
f1ber-reinforced-plastic dewar eliriteq ¢ e
posttive respontes. Loncentl.a® Arawtngs kAL
beer prepared far tws fferest qe,gr o2t -~ .
in U Carst, the Jemar 15 4rvply a Yatge oty o
drica. tank with a:yhed ends, devigned accord.r;
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save helium, a second, evacuated, chamher wo,'~
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transformer and a 50'id-state converter. The 2.4
k¢, 5.5 nh converter consists of two 6-pulse
Graet2 bridges, which are connected in series.
The current in eath leg of each bridge s carried
by 8 parallel connected 3200 V. 800 A Westing-
house thyristors. A rontract for the converter
wss let to Rodicon Corp., Pittsburgh, PA, and was
syhsequertly extended for modifications to in-
clude 1ntegrating the energy dump circuit. The
fina" Jesign review hat been held, detailed draw-
ings approved and, fabrication begun. Scheduled
delivery date is Movember 30, 1975, The 108
SCR's fur the converter were purchased §t the end
of FY 78 f-om Westinghouse Electric Corp. An
add-tiona® order has beer placed for 48 SCR's for
the eneryy dump circuit end for Spares.

Zonsiderat’e effort on the part of the (ASL
sia’f wen® 1ntc tne desigr of the eneryy dump
“ri,its. " By plazing an ac breaker in series
w'in tne conserter, ratner than in parallei, it
iy possinle Lo discharge the coil at & higher
voitage and therefore in a shorter time. The
entive electrica’ syster is arranged 5o the 30-M)
€21 can be protected undes any conceivable faila
ure m5de. Tne 8.¥h d7 vacaur interrgplar e
furmed by a parallel com:'nation of the three
Lartlatte of a comerii3lly available three-phace
47 J32.4" Lredser anzZ 2 Zorverler pyise civcunl.
e vemarateg cgmninents of the energy-4ump (17
" ate presenily be-nj fabricated hy varanus
LL-Sa
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Presen? plany ca'l for 450 Lle electrical
syste” coamponents Lo be delivered to Los Alamds
¢r ert far tn tegrnfarvor which wrll De deity-
et TY oy, omn, Pomer 3l L 0r ATam0g wrT D
saprt et h, 3n @etsitng 3 25.MUL rentiformar
Tee Iorteal C1e Lt Wt be Cntegrated ints the
sysie= an! the Zop.'wr contv.,:led operation will

he tectet,

CRYDSENGD SYDTEW

Fijure & snoas a 2'oZi hrag-am of the cryo-
ge-iz syste=, w'in the components arranged for
the Tacory stte. L3 the components ars mounted
or. tra‘lers, s Lha! the ertire syste= 15 pori-
8 2. in pariicutar, the system will be assem-
Lle! at L08 Atamas 1 mid FY B), whach will per.
Ty an ertevs-ve tesing of tne autlomatic opera-
t e 3m2 Wik sho, T Timit the amount of plumb-
ey el needs t~ bha dane at Tacora,

The refrigerator is a C7] Cryogenics mode:
2800 with Sulzer gas bearing turbines, three .
variable flow compressors, and liquid nitro?en
orecooling. The refrigerator will produce 75
i/hr of liguid helium or 320 W of refrigeration
at 4.2 kK, or any Vinear combination of the two.
The refrigerator has been tested and meets the
conservatively estimated BPA 1oad of 15 i/hr and
150 W with two compressors running.

The refrigerator trailer, fabricated by

Aluminum Body Corp., Los Angeles, CA, has been

shipped to CT] and iastallation is proceeding.
Stil) gutstanding is an B¥Q for refrigerator mod-
ifications to allow long-ters unattended opera-
tion and sutomatic remote control.

The liquid nitroger traile~ was.obta'nes as
excess equipment and wi'l pe reconditioned at Log
Alamos.

A minimym inventory of 108 000 SCFM of
heliym is required to operate the system. [t is
assumed that there will be intervals during wh:ch
the refrigeration plant will n-t be running wher
the sac will Se reccvered and stored. The gas
recovery subsystem consists of any one of the
refrigerator compressors, three Corblin 2500 psi
compresscrs, 3 100 W heater in the coil dewar,
and a high pressure tube trailer. One Corbiin
will hand'e the gas flow resulting from the
normal heat load on the desar, which evaporatec
the li1qu*d helium in B6 hours. The heater an!
ajdZitiona’ Corbl1in compressars permit the desar
Lo be emptied 1n one day, if desired.

Tnhe Corblin compressars were obta‘neld ¢-o-
excess property and are currently being
serviced. A su‘tatle Lrailer ta contain the~
ecists at Los Alamps. Bids were received for tne
tube tra‘ler bu! acceptance has been Jeferrel o
allow for a search of eacess property lists far
this ite=. [f all the compressors rur sim.ita-
reous'y, they require 60 gpm of coaling water,
which 1s too muck for once-through caooiing. An
evaporative cooling tower has been located at Los
Alamos which appears suitable for this app'ica-
tion, A flat-bed trailer to hold the coxl'ng
tower has also been located as excess proparty.

CONCLUSION

Tne 30-M. SMES transmission line stabiliza-
tion proje:! is proceeding with the critical
items on schedule, Verification testing has been
performed on one version of the original conduc-
tor Much of this testing also applies to a
modi1fied conductor that promises to perform even
better and which will be easier to fabricate,

The refrigerator and converter systems will be
completed early in FY 80 and tested at LASL.
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Fig. 4. Layout of SMES at Fite Substation, Tacoma, WA.
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